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AUTHOR : _“ggvikov, A. S., Engineer

TITLE: New Methods of Quality Control in the Electrical
Industry. (O novykh methodakh kontrolya kachestva
produktsii elektropromyshlennosti)

PERIODICAL: Vestnik Electropromyshlennosti, 1957, No.2.
pp.63-65 (USSR).

ABSTRACT: Much attention is now being given to the intro-
duction of modern inspection methods in electrical
engineering factories. Statistical methods are
being used more extensively and new techniques
such as X-ray, magnetic, ultrasonic and strobo-

Card 1/6 scopic methods are becoming available.
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New Methods of Ouality Control in the Electrical
Industry. (O novykh metodakh kontrolya kachestva
produktsii elektropromyshlennosti)

Improved inspection procedures depend largely

on making inspection procedures automatic. Such
automation of inspection may be passive or active.
Passive inspection is that in which the finished
products are ingpected and sorted. Several ex-
amples of this kind of procedure in the manufac-
ture of heating elements, watt-hour meters and
other products are given. Active automatic in-
spection fits into the technological regulation
and control of the manufacturing process with-
out direct human intervention. This is the
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New Methods of Quality Control in the Electrical
Industry. (O novykh metodakh kontrolya kachestva
produktsii elektrompromyshlennosti)

most effective type of organization of automatic
inspection and it is being more widely applied

in the electrical industry. Many examples are
qouted, such as the automatic balancing of rotors

and the manufacture of cables.

Statistical methods are being widely used in con-

Junction with quality control charts., The methods

uged {include a gtatistical analyzer which not only

makes the necessary measurements and finds the

extreme and arithmetic mean values but also pro-

duces a histogram of sample distribution and per-
Card 3/6 forms other functious.
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New Methods of Quality Control in the Electrical
Industry. (O novykh metodakh kontrolya kachestva
produktsil elektrompromyshlennosti)

The use of statistical methods has resulted in a
reduction of scrap.

Examples are given of the use of ultrasonic in-
spection methods with respect to turbo-generator
rotors. A vibrometer is used to assess
vibration properties of large machines robo-
scopic methods are used in counting the cevolu-
tions of integrating meter discs. The guarantee
method of inspection is used in a number of
factories, where the inspector works within a
narrower set of limits than those indicated on
the drawing. This is quite necessary in ac-
cepting mass produced parts. There is an
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Industry. (O novykh metodakh kontrolya kachestva
produktsil elektrompromyshlennosti)

increasing tendency to carry out inspection at

the place of work and during the production process
so that the quality of production can be determined
and scrap quickly eliminated. Several examples of

this tendency are quoted.

In some respects however, inspection methods are
still inadequate and result in excegsive scrap. In
gome plants the inspectors spend more time in filling
forms than in inspection work.

The article contains 1 diagram and no references,
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hm romt; t&% yslloxy
havmc the trade mark SKT Iy uwi fut elastic packing

nnd seals ex to 200-250°. It is similar to the product

hwwn as Silastie (cf. Spencer, ¢ al., C.A. 47, 10285¢c).
. is produced b{v first hydrolyzing ((lnlkyid {otonl

lnd then polymerizing the bydrolysis product, “The produic-

- tlon, pro;mﬁu. and utilization of KT are dc.-ca Hwh
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“Ct. this. Journal, iBfH, ubs. 438L.  An English;
i translation of this paper now appears. ‘
! . ) 382D21MD23.672
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K itte edect of molecular weight of rubber on the kigetlcs" 7
ol'rulmnluth%m GO z’uo ip(c}‘!ﬂl ce.' A.S’Novi- (3
(Y7 g engy, and P, A. L oklady

EE{ Nzuk Yﬁk&&, mteﬂs,—ﬁ-xpu. show that

the rate of vulcanitation at the various stages of the proc-
ess is not affected by the mol. wt, of the starting material
Sltmnc-hutadime rubber fractions with av. mol, wt. from
00,000 to 1,170,000) as shown by bound S detd. perfodi-
cally during vulcanlzation. The dependence hetween the |

amt. of reacted 8 necessary for the initial formatlon of a
3-dimensional space Iattice and the reciprocal of mol. wt. is
linear. In vulcanization of rubber with mol, wt. under
1,000,000, there is an initial cross-linking of chains into
larger aggregates, and only after achievement of this “crit.”’
mol. wt. does the process lead to u continuous space lattice
of the vulcanizate, so that the S utilized in the “‘growing”
process is not utilized for vulcanization cross-linking. The
rate of lattice formation, after the addn. of an amt. of S
which is detd. by the original mol. wt., does not depend on
the magnitude of the original mol. wt. The results are
shown graphically. The following amts. of S (in S5) nre
necessary for the initial formation of the space lattice for
varinus mol, wt. fractions: 0.18 for 700,000; 0.31 for 500,-
000; 1.2 for 140,000; and 1.8 for 100,000. In carly stages
of vulcanization the ratio of the no. of unifons among the
chains to the amt. of bound § i3 const., regardiess of mol. wt.
G. M. Kosolapoff
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Their Application -- Crude rubber,

patural and synthetic. Vulcanized rubber, I-21

Referat Zhur - Kpimiya, No 2, 1957, €023
_}{mﬂeev—,—ﬁ-.—ﬁo/, Bartenev, G. M., Galil-0gly, F. A.

None
Weight of Rubber on

Effect of Magnitude of Initial Molecular
of Vulcanizates

Mechanical Properties and Dypnamic Fatigue

Sb. Stareniye i utcmleniye kauchukov 1 rezin 1 povysheniye ikh

stoykosti. L., Goskhimizdat, 1955, 140-156

A study was made of vulcanizates prepared from different fractions of

SKS-30A cf molecular welight 50,000-1,200,000. Mechanicel propertles

were studied using & dynamometer of the Polanyi type, anl the fatigue
at constant amplitude of deformation

by meens of & special epparetus,
and alsc with constant terminal loed (selecting the residual deforma-

ticns). Rate of addition of S to rubber does not depend on 1ts
molecular weight, although degree of vulcanization, deternined on

------------------
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Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 9, p 562 (USSR)

AUTHORS: Novikov, A.3., Skuba, I.A., Kaluzhenina, K.F.

TITLE: An Investigation of the Interaction of Thermoplastic Resins With
Synthetic Rubbers \§

PERIODICAL: Tr. N.-i. in-ta rezin, prom-sti, 1956, Nr 3, pp 56 - 72

ABSTRACT: The effect of the thermoplastic resin (TR) 110 on the mechanical
properties of unfilled and carbon black mixtures of SKN-26 has been -
studied. TR 110 combines with raw SKN-26 rubber and masticates 1t, /;;/
In the vulcanization TR 110 interacts chemically with SKN-26 and 3,
The characteristic of the change of bond types in the vulcanization
of an unfilled SKN-26 mixture with 20 weight parts of TR 110 has been
ecited. In proportion to 3 consumption the rubber-resin bonds
accumulate in the vulcanizate, The deterioration of the physical-
mechanical properties of carbon black vulcanizates with an increase

Card 1/2 in the TR 110 doses is explained by the formation of micro- and macro-
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An Investigation of the Interaction of Thermoplastic Resins With Synthetic Rubbers @

nerhomogensous domains due to the a

ppearance of two types of bonds, as well as due
to insufficient compatibility of ru

bber with resin in the resitol end resite stage,

V. Olagolev
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Markovich, G. A. R
New Successea in the Rubder Goels Lo e,
uspekham promyshlennostl rezlnosycr t- -}
1zdeliy).

Kauchuk 1 Rezina, 1059, Hr.1l. ,p. 1 - (Lsdl).
A mootlng of tho workers in the rudoar poeda Lotag

the Research Institute of Rezlnoproyed't (it
sovnarkhozov), and the Ministry for the Cheri. .l
Industry (Ministerstvo thimiches%oy promyshlernnc..l)
728 held 1n lkiogcov between 8th - 1lth January, 17",
Plans for the dsvelopment of the industry duria- 127
1965, results of research work carrisi out jurin, 137
and auestions of coenrdAimtian and ma_Anaritian ¢
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AUTHORS: Rovikov, A.S., and Reznikovskiy, M.M. 28-58-1-26/14
TITLE: In the Technical Committee "Caocutchouc" (V tekhnicheskom

komitete "Kauchuk")
PERIODICAL: Standartizatsiya, 1958, # 1, pp 68-69 (USSR)

ABSTRACT: The article presents information on the latest session
of the ISO/TC 45 in Zurich, Switzerland. Delegations from
the USA, Brasil, Great Britain, Hungary, Germany, Holland,
India, Italy, Poland, France, and the USSR participated.
For the first time, the USSR took part in the work of this
TC. Recommendations for the international standardization
of physico-mechanical and physico-chemical test methods for
caoutchouc and rubber were discussed. The Soviet delegation
participated in the work group sessions, where test methods
for aging, tear resistance, frost-proofness, adherence of
rubber to metal, etc, were discussed. Both the "Muni" and
"Kanavts" viscosity-testers were referred to the committee
for recommendation.

AVAILABLE: Library of Congress
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AUTHORS:: Novikov, A.5.; Tlqelstukhina, F.5. £9-20-5-17/24
TITLE: The Plastoelastic Properties of 3KN-2%4 Rubter 'Flastoelast:

cheskiye svoystva kauchuka SiN-<C
PERIODICAL: Kolloidnyy zhurnal, 195f, vol XX, Nr 3. pp 3£1-%67 "UOTRS

ABSTRACT: The plastoelastic properties of 3KN-26 rutber in tie 3011d
phase have been investigated in relation to molecular weighnt,
fractional composition and filler type. In Figure 1 a typical
rheological curve is represented for a polymer fraction with
a molecular weight of 81,000 at a temperature of 382°2. In
Table 1 the dependence of the siscosity of tne rubtber on tne
molecular weight is shown. The viscosity of frg;tion Il
with 8 molecular weight of 202,000 i3 1.38 . 17** poise: the
viscosity of fraction VII with an approx.mate mclec.lar weignt
of 27,00C 1is only .34 . 104 foise. The influenze of ‘he
fractional composition was investigated orn % samples wi'h a
characteristic viscosity of 1 24. Cample 1l is an integral
polymer; sample ¢ consists of the fractions III, IV, and VI,
sample 3 is the homogeneous fraction IV. Tanle 2 shows that
the ability of plastic flow does not depend on ‘he molecuiar
welght, but is determined by the character:stic vistqA,y.

card 1/2 Polymers with equal characteristic viscosity and d:0laren:

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420013-9"



3

"APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137420013-9

i = -

The Plastoelastic Properties of 5¥N-24 Rubber

ASSOCIATION:

SUBMITTED:
Card 2/2

polydispersity, differ in the value of faformatiorn at can-
stant s'ress. The dependerce of the viscogity of wet filied
mixtures on temperature wa: also investigated. The fillers
were introduced at quantit:es of 10.9 - 10C volume parts of
the rubber. Table 3 shows that the filler reduces n:t InLy
the speed of irreversitle :eformation by increasing t-e
viscosity of the mixture, sut also increases t'.e viasue of
elastic deformation. Tre lependence of filled mixtires -n
the temperature 1is shown 11 Table 4. The vistosity 1s de-
creased 17 times when the temperature is increage? from ¢4
to B2°C. This is an indicition tnat 1n a system whore ‘he
formation of btlack-rubber complexes is possible, thne {low at
low shear stresses takes place a:cording to the recnanism o:
shifting of segments.

There are & graphs, . tables, and 12 references, 10 of wni-n
are Soviet, 1 American, and ) English.
Nauchno-isgledovatel 'skiy institut rezinovoy promyshlennust:,
Yoskva (Scientific Research Institute of the Rubber Irdustry,
Moscon)

December 26, 19¢7

Cn

1. Rubber—Properties 2, Bubber—Viscosity 3, Rubber-~Temperature
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DOROFKHINA, T.V,. IOVIKOV, A.S.; 2ITR(7, P, T,
* [ . ’

RIS

AR s LAy,

Effact of tha shapa of molacular chains on the proportiec of
anlutiona and vuleanizad films ~ade of hutyl ruhber. Vyankon,
soed, 1 no,1:36-45 Ja '59, (MIRA 12:9)

1. Nauchno-ianladovatel'skiyv inatitut rezinovoy promyshlennosti 1
Hauchno-1gsledavatel 'akiy fizico-khimicheskiy institut im. L,Ya.
Karpova,

(Rubhar, Synthetic)
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AUTHORS: Hovikov, A 3  al:l Cgly
—
TITLE: Heat-, 0il- and Prost fesistant Rubbers "Tezl- -masl: mcrozo-
stoykiye reziny)

PERIODICAL: Khimicheskaya nauka : irocyshlenncst 1959 Vol. 4 Nt 1
pp 63-69 (USSR)

ABSTRACT: Modern machine buiidin; and et aviati.-n reeds rubher prolucts
for raised temperatures of 127 1579C and 477 S.lYC for low
temperatures cf 47 tc¢ -6C%C ani for varicus aggressive gmedia,
like oils, fuels. peroxides. etc. It 12 not possible to de-
velop a polymer which sa%isfi29 ail the.e damands In every
single case ‘he suitabls rudbder must be :hose- Ths heat- and
oil-resistunce 18 deternined ©y ks :bem: a. <tructure of the
rubber The edditicn of various sngredients ras only a slight
effect. The honds with the highes. -hermal resistan-e are of
the type C-S-C and C Free siuf.r in rrz vil:anizate has a
negative effect on heat-resis*an-« The polvsulfide bond de-
composes to bi-radfcala auring asa’ as rg art *a3 the same
effect iike suifur Jnsaturatsl v.:bers a¥- o, he vulcanized

Card 1/3 without sulfur by <evrs 0 -7 - oy v L0 4 - ve irradia-
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Heat-, 011- ang Frost .-Resistan:* Rutbers 3OV RS
tion Ref - / She preger. . v g, ‘arvii t_.uzks reduces
the absoxp*'on 3 oxygen aniy the Yidatoon o e polyrer at
a temperature nf 90C0. 44 1o RIVAEE Y -th.ulting effect
of the tart:n bla:e disapreare ang o, TLCtul4tlon preocesses
are accely~atnol A Lhoae amporn o Wikhly dizpnrsed
mineral fiilere. 1tke Flaavlloatd retu 5 (ates eto muat
be empioyed The heat rosistu o - - vitalirated rabbers may
be inzreased by gdang aliphat . pur LT ons vy the d-uble
bonds of the rubb.; Rubbers w1t~ Tiol o reat togtletance of
200 - x00°¢ may be (rrgerod oopy Yo i Tmuttar ke Folymers,
€-& copolymers of a:iry.i. .14 wx“h et orrile of the acrylic
acid. silicon ribber ate Saturetsd - lyrers are vulcanized
by heating in the presence of tfﬂau;. DN SIS Their de-
cemposition produ--s :an Bestrty the OO0 pops {1gn-energy
radiations / Ref 44 45_/ hav: shown 8-vd Zesulis in the
vulcanization of thege tubbers During 1rrudzazion o-C bonds
are forre! o "stanze of rubbers tc <Ll and scivents is
deterra: . reoty I d”~q nit derend on the method
of vulecaniz.' . R the polavivy duting vul:zani-
zation {s congider.: .. I.hoos o vrateg g tn~rzaged re-
sistancs to o1ls fuels C fns res.s ar:» 1o sdlvents may
Card 2/3 e improved by shrosing a fi_is: owp.n - iert o the medium,
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Heat-, 0il- ond Frost-Hesistant Rubbers SOV /E3-4.1-9731

but combines with the rubber. Folytatrafluoroetnylone 13 sucn
a filler for poliysiloxane rubber. Unsaturated rubters 1rn an
oil medium do not age 8o fast as in Lot air because thers is
no oxygen. The frest-resistance tg determined by the com-
position and tho structure of the rubter. Plasticati-n is thre
best method for increasing this proprerty. For this jurpose
esters of the phthalic, aaipinic and sebacic acids are used.
The fluorogilicon rubber of the type LS5! roaches a frost-
resistance of -60°C, u hcat-resistance of 200 .. 25G9C and a
high oil -reeistance but its mecnan.cal groperties are sc low
that it can be used only for packirgs diaphragms at:

There are 3 tables and 57 referwnces, 24 of which are Soviet,
52 English and 1 German
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30V/89-6-5-6/33
Galil"ogly, PI Ac’ Hikitina' To SO' D‘JUIJ&JQV&, To Ho'
Novikov, A. S., Kuz'minskiy, A. S.
On the Radiation Vulcanization of Fluorine Copolymers
(0 radiataionnoy vulkanizatsii ftoraopolinarov)

Atomnaya energiya, 1959, Vol 6, Nr 5, pp 540-545 (USSR)

If rubber-like fluorine copolymers are irradiated, rubber
having unsatiafactory phyaical and mechanical propertiesa ia
obtained. If various additions ere added to these subatances
before irradiation, rubber having valuable technical proper-
ties may be obtained. The rubber-like fluorine copolymer
"Kel'-F" 18 experimenta%by used as elasgtomer. Irradiation

was carried out with Co° -diaks (thickness 0.3 to 1.0 mm)
with an activity of 1400 and 21000 gramequivalent Rg. The
integral absorbed energy correaponded to 3 to 80.10° r.

The structwral change in the irradiated paterial was determin-
ed from the changed solubility, from the gwelling limit¢ in
acetone, from the modulus Eoo' and from other physico-mechani-

cal parameters. As additions the following aubatances are used:
Channel black, white asoot, furnace carbon black, thermal carbon

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420013-9"
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30V/89-6-5-6/33

On the Radiation Vulcanization of Fluorine Copolymers

black, and zinc oxide. The experimental results are tabulated
and partly shown in form of graphs. The following is worth
mentioning in connection with the curvea: Dependence of
tearing strength, the relative elongation, the modulus E

and the awelling limit on the radiation dose; the influefte
exercised by air and vacuum on awelling and the modulus E

in the case of various radiation doses; the influence exef>
cised by the addition of carbon black on spatial net formation
as a regult of irradiation. Dependence of the strength of

the rubber on the quantity of carbon black added (irradiation

doase 20.106r). The following general conclusions may be drawn
from the experiments: The surface activity of the additional
substances exercises a decisive influence on the properties
of the rubbers. The rubber which containa channel black as
an addition possessea the best technical properties after
irradiation. It is, above all, more resistent to heat-aging,
solubility, and static deformation. The fluorine copolymers
of the "Kel!'-F"-types fend more towards crosa-linking than
polytetrafluoroethylene and polytrifluoroethylene chloride.
Cross-linking is promoted by the addition of oxygen. There
Card 2/3 are 9 figurea, 1 table, and 10 references, 2 of which are Joviet.
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S/138/5G/000/07/04/T59

Devirts, E. Ya., Novikov, A. 3.

TITLE: on the Mechanical and Thermcoxidizirg Plastizaticn of
Nitrile Rubbers é;

AUTHORS:

2ytadiere-

PERIODICAL: Kauchuk 1 Rezira, 1959, No. 7, PP. 21-25

Tha structural transformations which take place in the mechanical
lastication of butadiene-nitrile rubbers were stuiled Tn=
authors state that although seversl publications have appeared in print on the
gtudy of plastication of tutadiene-styrene and natural rubbers, very 1ittle has
been published on the plastication of butadiene-nitrile rubbter, cnly on the
mechanical plastication, a3 given in Ref. Z, by one of the authors of this ar+il.z,
The authors stress the importance of the SKN rubber for industry and undertaks
further investigations of the mschanical and thermooxidizing plastication

of these rubbers., The results of experiments for studying the gtru-tural
transformations are sutmitted., The exparimentali part 18 citlined in detatl,

and the computations are aubmitted, It was found that in ms-hanical plastica-
tion of the butadiene-nitrile rabbers, the process of destruction takss plate  ~
primarily, which 1s seen from the monotonous naturs of +he change in th= f
hardness end elasticity (acoording to Defoa}, and in the characteristic tenacity,

Card 1/3

TEXT:
and thermooxidizing p
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3/138/59/050/67/04/4%
Oon the Mechanical and Thermooxidizing Plastication of Butadiene-Nitrile Rubbers

results that the rate of the mechanical and “hermooxidlizing plastication of the
butadiens-nitrile rubbers is determined mainly by the content of nitrile groups
in them. However, opposite regularities are noted. With an increase in the
nitrile of aorylic acid content, the rate of the mechanical plastication {n-
creases, whereas in the thermooxidizing plastication the rate of destruction
decregses, and the role of the structuralizing process increases. The
structuralizing processes are most pronounced in the SKN-40 rubber and leas*
in the SKN-18. The SKN-26 rubber occupies an intermediate position, coming
close to the SKN-18 rubber, There are 7 graphs, 7 references. 4 Soviet,

3 English,

ASSOCIATION: Nauchno-1issledovatel 'skiy institut rezinovoy promyshlennos*.1
(Scientific Research Institute of the Rubber Industry) L/’/’

-—
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32
I

Metal Fluorides - Ftllers for Fluorciopolymer Rufters

PERIODICAL. Kauchuk { Reztipa, 1959, No 7, pr. 31-3¢

TEXT: The authors discuss the problem of increasing *ne thermal restistapcs
of rubbers used in machine-tbullding They point out that this proper’yv can te
improved by “he addition of special *hermoresistan- fillers 'c the fi.orine-
contain‘ng rukbers. Attentton is drawn to Ref 4 5, where information 1s
available on *hermoresistant fillers used abtroad in the last 3 yearsz =such as
sodium, csaium, lithium, calcium zirccrates, fluorozirconates, etc In th-
present article varlous metal flucrides weure investigataed as filiers Yor
fluorocopolymer rubbers. Tne latter we-e evaluated according tc the ‘rarmo-
rezistant properties of the resultant rubbe-s, as compared *o rubbss filiad
with powdered silica gel, U-333, used at tne present time for the produ--i1om =
rubber percxides from fluorocopolymers  Lithium, zinec, barium, magnestum,
stron*ium, calcium, ard aluminum fluorides were investigated A deszriptlon

1s given of differencas in their surface structure. Figure | 1s an elec*rori:
microphotograph of the metal fluorides, pointing out the s*ruyctural dtfferen o

Card 1/3
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Metal Fluorides - Fillers for Fluorocopolymer Rubbers 82265

Table 2 is a list of the physico-mechanical properties of the rubbers with vartious
fluorine-containing fillers. The investigated metal fluorides occupy :the follow-
ing sequence as to their effect on the thermoresistance of the rubber: Mag-
nesium, calcium, strontium, aluminum, lithium and zinc fluorides, It was found
that barium fluoride promotes the process of destruction in the rubber during
aging, which 1s accompanied by a sharp increase in the relative elongation of

the rubber. All the metal fluorides were found to have a greater effeot on the
thermoresistant properties of the rubbers than powdered silica gel. The calclum
fluoride yields the most elastic rubber with an increased relative elongation.
Calcium fluoride was further investigated as to its initial structure, method

of 1% production and the initial raw material used. It was showni that rubbers,
containing calcium fluoride of ~‘arious initial raw materials are characterized

by different strength and thermoresistance. The optimum type of calcium fluoride,
_as a filler for flwrocopolymers, is the product obtained from the reaction
between sodium fluoride,or ammonium fluoride and calcium chloride,or calcium
oxlde. This product gives a rubber of increaced strength end thermoresistan®
properties. The drying temperature of the calcium fluoride affects the physico-
chemical characteristics and properties of the obtained calcium fluoride. Its
activity also depends on the type of applied vulcanizing group. In 1958, a

WX
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Metal Fluorides - Fillers for Fluorocopolymer Rubbers

The investigated
resistance of the rubber than the U-333,
ngthening effect than the latter, The most active meta)
calcium and magnesium fluorides, their effectiveness depending
surface and particle structure. 3) The activity of the caj-ium
180 on the nature of the initia]
production, 4) Particles of active calcium fluori
corroded surface, 0.01-0.1 micron 1in 81ze, and a specific surface of 32-27 p /R
5) The activity of the calcium fluoride also depends on the content of the
mixture and vulcanization method. There are 5 tables, 3 figures,
references.

ASSOCIATION: Nauchno-issledovatel‘skiy institut rezinovoy promyshlennosti
(Scientific Research Institute of the Rubber-Manufacturing

Industry)
——_Jndustr

20013-9"
APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R0011374




"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420013-9

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137420013-9"



"APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137420013-9

s/1 38/59,/000/01 1/G04/011
A051/4029
The Effect of Oxidation—Reduction Systems on the Phermo-0xidizing Mastica-
tion of Butadiene-ﬂitrile Rubbers

according to Dafos, of the experimontal and serial rubbers tested, depend-
ing on the duration and the temperature of the thermal nastication process.
Several conclusions are drawn from the experimental resultss 1) the procov-
ges of deatruction and structuralizing take place gimultaneously in thermal
mastication of the tegted SKN-18 and gKN-26 rubbers containing dimethyl-
phenylparacresol, and also in the case of gimilar mass-produced rubbers,
but the rates of these processes in both cases differ greatly. There 18

s considerable increase in the destruction process, and a decrease of the
structuralizing pT t extent in the case of the experimental
rubbers. The reverse ijg seen in the mass-produced rubbers. 1t is stated UK/
that by using the oxidation-reduction system consisting of dimethylphenyl-
paracresol and the saltse of iron, the considerable increese in the destruc-
tion rate and the decrease of the gtructuralizing process pmakes it possible
to use this method in induatry for SKN rubbers. 2) In the case of the
SKN-40 rTubber & thermal masticated rubber having & s of legs than
1,000 g according to Defoe is impossible to obtain w

reduction system. SKN-18 has the highest rate of destruction,

card 2/4
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g/138 59/000/011/004/011
A051/4029
The Effect of Oxidation-ﬂeduction gystems on the Thermo-Oxidizing Mastico-
tion of Butadiene-Nitrile Rubbers

SKN-40 rubber has the lowest, since with an increase in the number of nitrile
groups in the polymer the rate of the destruction process decreases and

the rate of the etructuralizing process increases. 3} It was found that
with an increase in the temperature of the thermal mastication the destruc-
tion process rate increases, put at the same time the role of the structu-
ralizing process becomes more apparent. The opgimum temperature of the
thermal pastication process wag found toO be 130 C for the gKN-18 and

SKN-26 rubbers. In the case of the SKN-40 rubber the optimul temperature
was 14000. 4) From 8 comparative gtudy of the rubbers masticated by thermo-
oxidation and masticated mechanically, naving the sane hardness according

to Defoe, it was found that the vulcanizate mixtures baaed on the thermo-
masticated rubbers of the experimental butadiene-nltrile rubbers are some-
what gurpassed in their durability and elasticity by similar vulcanizates
from the mechanically pasticated rubbers. However, the indices obtained

for the vulcanizates of the thermo—maeticated rubbers are gufficiently

nigh for use in industry. There are 3 tables, 9 graphs and 4 Soviet
referencess

card 3/4

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137420013-9"



137420013-9
"APPROVED FOR RELEASE: 07/19/2001 | CIA-RDP86-513R001 »

DU AR

The Effect of Oxidation

s/15e/59/ooo/011/ooa/011
9
cation of Butadie

A051/402
-Reduction Systems on the Thermo-Oxidizing Masti.-
he-Nitrile Rubberg
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s/ 58/59/000/012/002‘/006

AUTHORSs shvetsov, V. Aoy pisarenko, A.

TITLE® An Investigation Into the properties of Filled Nitrile Rubbers.
Communication 1. The Properties of Filled Silxcate-ﬂitr&le
Rubbers '{ Y

PERIODICAL? Kauchuk 1 Rezina, 19959, No. 12, PPs 4-8

TEXT: At present two types of powdered gilica gel are manufactured

in the Soviet Union, viz. goft and hard silica gel,impurting different )
properties to the rubber. It is further stated that powdered silica gel 18 7
irreplaceable as an accelerator in the proguction of colored rubber based V/
on synthetic rubbers with high mechanical ipdices and has many advantages
over the carbon blacks. One of the most popular types of silica gel 1is
aerosil, which is Jjust &8 active as any carbon black. It is pointed out
that the Soviet rubber industry lacks sufficient quantities of the sili-s
gel accelerators and the available types have some serious disadvanteges
due to the packward production methods used. Their quality is not homo-
geneous. The necessity of producing filled rubbers based on synthetic
raw material by some other means is pointed out. =~ short survey 18 given

card 1/4
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s/138/59/000/012/002/00¢
An Investigation Into the Properties of Filled Nitrile Hubbers.
Communication 1. The Properties of Filled Siliocate-Nitrile Rubbers

of the methods recently used for this purpose. The All-Union Scientific
titute of Film Materials and Artificial Leather (VNIIPIK)

developed in 1953)-1953 a method for the production of filled butadiene-

styrene rubbers,Pusing ilicates of various metals obtained in the latex

as fillers., The CKH-18 (SKN—18), CKH-26 (SKN-26) and CKH-40 (SKN-40)

type butadiene-nitrile rubbers arg used in the rubber industry for the pro-
duction of oil-resistant rubber. The authors were particularly interested
in determining the possibilities of producing oil-resistant and heat-
resistant butadiene-nitrile rubbers, filled with silicate fillers during

the latex stage. These rubbers were named silicate-nitrile rubbers. It V//
was shown thet the strength of the rubber increases considerably when the
filler is introduced in the latex stage, and much less so, when introduced
on the rollers. This is true even for small quantities of the filler, guch
as 20 weight parts of filler to 100 weight parts of the rubber. For greater
amounts of filler, e.g. 60 weight parts of filler to 100 weight parts of
rubber the relative elongation is 575-674%. The high gtructuralizing proper-
ties of the silicate fillers obtained in the latex can be seen from the
hardness determination according to Defoe. The mechanical mrocessing of the

Card 2/4
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5/158/59/000/0'2/002/006
An Investigation Into the Froperties of Filled Nitrile Eubbers.
Communication 1. The Properties of Filled Jilicate-Nitrile Rubbers

si1licate-nitrile rubbers prosents little difficulty in spite of the high
values of hardness according to Defoe due to the weakening of the secondary
rubber-filler bonds and due to an increase in the fluidity of the mixture
caused by an increase in the mixing temperature. The rupture-, wear-re-
sistance and the elasticity of the rubbers filled in the latex 18 higher
than those filled on the rollers. The former also have a better roadabi-
1ity. The thermal-resistance is the same. Tables 2 and 3 give the compa L//
rative figures of the various properties. At elevated temperatures the
rubbers filled in the latex retain their strength better than those filled
on the rollers, they have better resistance to thermal aging. The aging
was carried out at 100, 110, 120 and 130°C lasting from 12 nours to 10 days.
The high resistance to aging of the vulcanizates is explained by the astive
filler blocking the double bonds of the hydrocarbon rubber, which decreases
the reactivity of the rubbers, inhibiting the development of the oxidizing
processes (Ref. 5). Long-lasting storage does not change the properties

of the silicate-nitrile vulcanizates, which is of practical significanc”

in the mass proauction of this rubber in the form of chunks. SEN-26 rubter
with 60 weight parts of calcium pilicate and rilled 1n the latex stage will
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5/138/59,/000/012/002 /006
An Investigation Into the Properties of Filled Nitrile Rubbers.
Communication 1. The Properties of Filled Silicate-Nitrile Rubbers

dissolve to only 16.5% in a 75% chlorobenzene and 25% n~dichlorobenzene
system; whereas without the filler it would dissolve completely, The vul-
canizate with a silicate-nitrile base has a high resistance to swelling,
corresponding to the swelling observed in the SEN-26-based rubbers,
Rubbers produced from silicate-nitrile raw material have better properties
than those produced from nitrile rubbers, where the filler is introduced
on the rollers,and are very valuable for the production of various oil-
resistant commercial articles,

ASSOCIATION: Nauchno-isaledovntel’skiy institut rezinovoy promyshlennosti
(Scientific-Research Institute of the Rubbar Indugtry)
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/1. 2214
AUTHORS: ‘Novikov A. S.y Karpovy V. L., Galil-0gly, F. Ay
Slovokhotova, i. A., Dyumayeva, T, N.
TITLE: Investigation of the Effect of Ionizing Radiations Upon the
like Fluorine CopolymeTs

Chemical gtructure of Rubber-

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 4,

pp. 485-491

eed from published data (Refs. 1-5), according to
he case with polytetrafluoroethylene and W
in the case of rubber-like copolymers, not

jon is caused by ionizing radiation u)<
(radiation vulcanization)\ he authors therefore investigated this

process on CKE -32 ISKF-32) fluorine polymers. Ag a radiation Bource,
a Cob0 apparatus with an activity of 1,400 and 21,000 gram-equivalent of
radium was used. The intgnsity of irradiation was 0.54-106 r/h; the

total dose was 3 - 80-10% r. The copolymer films were irradiated in air

TEXT: The authors proc
which, unlike what is ¢
polytrifluorochloroethylene,
destruction but gtructure/fcrmat
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BL502
Investigation of the Effect of Ionizing s/19o/60/ooz/004/ooz/ozo
Radiations Upon the chemi®al Structure of B004/B05S6

Rubber-like Fluorine Copolymers

or vacuum (10'4 torr). The ehemical changes occurring as a result of
irradiation were axamined by infrared spectroscopy. By means of an
NKC-14 $1K8-14) spectrometer, the spectra in the range from 500 to

1450 cm~' were taken on 4u thick films, and within the range from U>/
1450 - 3500 em-' on 140 - 1504 thick films. Fig. 1 shows the infrared
gpectrum of the initial copolymer, which is interpreted by the authors.
Irradiation in air leads to considerable changes (Figs. 2,3). The
intensity of the absorption bands of oxygen-containing groups and of the
-CF=CF, group increases considerably, while the intensity of the C-H,
¢c-F, C-Cl bond stretching vibrations decreasdes. Herefrom it is concluded
that gaseous compounds containing H, F, oOr cl are liberated. Fluorine
copolymer jirradiated in vacuum shows a different spectrum (Fig. 4). At
small doses (10.106 - 20-106 r), the absorption bands 1640 cm=!
(-CH=CF-); 1740 em~ 1" (-CH=CFp or R-CF=CF-R); and 1840 cm-' occur. The
latter band is interpreted by the authors as belonging to the group
-CP=CF,. At higher doses, instead of the 1740 and 1840 co-! bands, a
broad band with a maximum at 1800 cm-1 occurs. This is explained by the
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ALS02
Investigation of the Effect of lonizing 3/190/60/002/004/002/020
Radiations Upon the chemical Structure of B004,/B056

Rubber-like Fluorine Copolymers

formation of cross 1inks at the expense of tho double bonds. The
considerably decreasing solubility with inereasing radiation dose

(Fig. 5) confirms this assumption. An increased content of vinylidene-
fluoride promotes cross linking (Fig- 6). & linear interrelation between
cross links and vinylidenefluoride content was found (Fig. 7). At the
same time, however, also destruction occurs, which manifests itself by
decreasing viscosity (Fig. 8). The authors draw the conclusion that in
the fluorine copolymer the same reactions occur during irradiation as in
polyethylene: l1oosening of C-H bonds accompanied by the formation of free
radicals and free hydrogen atoms, which either form compounds with
neignboring H, F, Or ¢l atoms under the formation of double bonds and HZ'\/)</

HF, or HC1l, or take such atoms away from another pol ymer chain under the
formation of a further free radicalﬂ The recombination of the free
radicals leads to cross Iinking. With increasing copolymer content, the
number of double bonds increases. There are g8 figures and 8 references:
5 Soviet, 1 us, 1 French, and 1 British. :
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86318
21.6100 s/19760/ooz/o12/oo1/o19
\g‘qws 22/0% BO17 BOSS
AUTHORSs _Rovikov, A. Se., Karpov, V. L., Galil-0gly, F. Aoy

glovokhotova, N. A., Dyumayeve, T. K.

The Bffect of Metal Oxides on gtructural Changes in
Fluorinated Rubber Copolymers Caused by Ionizing Radiation

and High Temperatures

TITLEs

PERIODICALs Vysokomolekulyarnyye gsoyedineniya, 1960, Vol. 2, Ro. 12,
pp. 1761-1767

TEXT: The authors gtudied the affect of metal oxides (Ca0, Mg0) on the
chemical changes in fluorinated r\gbber copolymers under the influence of
ionizing radiation, applying e cof0 source with activity 21,000 gram-
equivalents and intensity 0.54.106 r/h. The chemical changes in the fluor-
jnated polymers were jnvestigated by infrared spectroscopy in the

4.000 - 1.300 .m~' region on the UKC-14 (IKS-14) gpectrometer. The
mechanical properties of irradiated fluorinated polymere with and without
a metal oxide content are given in a table. The admixture of small
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The Effect of Metal Oxides on §tructural s/ 190, 60/002/012/001/019
Changes in Fluorinated Rubber Copolymers BO17/B055
Caused by Ionizing Radiation and High Temperatures

quantities of calcium oxide was found to increase polymer strength. The
change in strength after irradiation of polymers containing varying

amounts of calcium oxide ig shown graphically in Fig. 1. The viscosity

of methyl-ethyl ketone solutions of the polymers decreases after ir-
radiation. The jnfrared spectra of fluorinated polymers type CcK$ -32

(SKF-32) before and after irrsdiation, 4 without calcium oxide, are
shown in Figse. 5,6, and 7. A considerable number of conjugate double bonds l)<

of the type -CH=CC1-, end OH and HFE groups were found to form in the

presence of metal oxides. Metal oxides prevent the formation of volatile
compounds during {rradiation, gince they react with these compoundse.
Calcium and magnesium oxide bind volatile compounds which form on heating
fluorinated polymers to 200°C undeT pressure. The infrared gpectra of
fluorinated polymers before and afteT heating under pressure to0 200°c¢C,
with and without admixture of calcium oxide are given in Fig. 8. In the
jrradiation of fluorinated polymers, the metal oxides act as acceptors
for hydrogen-fluoride and hydrogen-chloride compounds and for fluorine,
chlorine, and hydrogen. There are 8 figures, 1 table, and 1! referencest
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86318
The Effect of Metal Oxides on Structural 8/190 60,/002/012/001/019
Changes in Fluorinated Rubber Copolymers BO17/B055

Caused by Ionizing Radiation and High Temperatures
5 Soviet, 3 US, and 3 British.

ASSOCIATION: KNauchno-issledovatel'skiy institut rezinovoy promyoshl

(Scientific Research Institute of the Rubber Industry
Fiziko-khimicheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)
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TITLE! The FrOP®

PERIODICAL: gauchuk 1 Rezing, 1960, Ho- 4, EP-

TEXRT: The results of the development of 8 pethod for producing ni ’
yrile rubbers filled aith alupinud® hydroxide in the l1atex (called aluminat84 /(/
-nitrile rubber) 8re given. with thi8 method 1% is possible ro produce vul-
canizates with nigh physico-mechanical properties. Yo compleX apparatus is
necessary and the aluminate-nitrile rubbers nave & nighet mechanlcal res1s

tance thab the silicate—nitrile rubbers: The CKkH-8 (sm-wa) and the (KH-26
(SKEm26) jatexes were used in the production of the aluminate-nitrile rubber:
Vulcanizatee produced from aluminate—nitrile rubber have @8 nigh elasticity.

the specific alongation in SKN-26 reaches 1,000 - 1, 100%- gubbers gith 81U~
minum hydroxide obtained from the 1atex, 88 well 88 that with introduction

on the rollers have 8an elevated reaidual elongation and 8 higt resistance

yo weaT and tesar- The reeiatance Lo repeated pending and crack grow&h 18

higheT in vulcanizates with aluminud hydroxide 1ntroduced into the latex

naed 1[4

APPROV
ED FOR RELEASE: 07/19/200
1

CIA-RD
P86-00513R001137420013-9"



"APPROVE :
D FO RELEASE: 07/19/2001 CIA-RDP86-00513R001137420013-9

P s S U
tom i C I Fc——

73837

s/138/6o/ooo/004/00?/ooa
A051/4029

The Properties of Filled Aluminate-Nitrile Rubbers

compared to jntroduction on the rollers only- In order o gtudy the resist

ance of the rubber to thermal effect, samples of various vulcanizates were
subjected to aging in a thermostat at temperaturesliﬁsz RO , beginning
with 12 hours and lasting up to 10 days. The best results showed rubbers
with aluminum hydroxide introduced on the rollers. Aluminete nitrile rubbers
can be stored for a long time without changing their properties The authars
attempted to discover why the filler obtained in the latex has a higher
strengthening power as compared to the filler produced separately and intro-
ducei into the rubber on the rollers. They also tried to determin® the c2m-

parative properties of mineral fillers of the potassium silicate and alumlDb-
um hydroxide types, €:8-: ga3aeous channel carbon vlack. The gtructurali1zing

role played by the fillers was investigated experimennally and found to col-

respond favorably with previous data (Refs. 2 - 5). The experiments also
showed that the high strengthening ebility of calcium silicate and aluminum
hydroxide obtained in the latex can be explained by the high dispersion of
the particles of the filler and good distribution of the filler in the rubber
pmass, as well a8 the absence of qggregation of the particles, formation of
chain structures by the filler and the ab1lity of the filler to form 8 bond
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83837

3/138/60/000/004/003/008
A051/4029

The Properties of Filled Aluminate-Nitrile Rubbers

of the adsorption type with the rubber. The experimental data also proved

that the presence of the 3504 group in the molecule deces not affect the
strengthening ability of aluminum hydroxide produced in the latex, contrary

to other opinions. The 3504 group can have an effect on the crystallization
process which takes place when -the filler is produced outside of the latex
and, therefore; on the structure and dispersion of the filler and, thus 1in-
directly on the strengthening ability of the latter. The method developed

for producing aluminate-nitrile rubbers has great significance for the Soviet .
Rubber Industry, since it lowers the energy consumption, the time needed °*c A
produce the mixtures and improves the productivity of the mixing apparatus.

The rubber produced in the form of chunks enables one to automate the weigh-
ing and loading processes during mixing. It also enlarges the assortment cf

the different rubbers used in the manufacturing of oil-resistant?nd thermo-
resistant rubber®products. Finally, this method replaces the use of scarce

carbon black, since the aluminate-nitrile rubber yields vulcanizates similar
in their properties to that of the vulcanizates on a gaseous carbon black
base. There are 6 tables, 1 figure and 10 Soviet references.
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The Properties of Filled Aluminate-Nitrile Rubbers
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i Vsesoyuznyy nauchno-issledovatel 8kiy institut plenochnykh
materialov i iskusstvennoy kozhi (Scientific Research Insti

Institute of Film Materials and Synthetic Leather)

tute of the Rubber Industry and All-Union Scientific Resear:h b//
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HQVIKOV, A.S.; GALIL-OGLY, F.A.; SLOVOKHOTOVA, N.A.; DYAMAYEVA, T.N.;
KARGIN, V.A

Vulcanization of fluorine-containing copolymers with polyamines
with the uase of infrared spectroscopy. Vysokom. soed. 4
no.12:1799-1805 D ‘'é2. (MIRA 15:12)

1, Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti.
(Fluorine compourds)
(Polymers) (Vulcanization)
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5/138/60/000/005/005/01:
A051/4029

The Structuralizing Reaction of Polydimethylsiloxan2s in the Cold Vulcani-
zation of Polysiloxane Rubbers

and the molecular weight of the polysiloxane. The experimental procedure

is outlined and the structural formulae of the reacting compounds are
presented. The results of the indicated experiments point in favour of

the reaction scheme of the polysiloxanes and the alkoxy-derivatives of me-

tals at the hydroxyl groups. It is stated that the reaction of polysiloxane
with butylorthotitaniumVis a hydrolysis of the latter by the moisture of .
air to orthotitanic acid and subsequent condensation of this acid with /
hydroxyl groups. Another possible mechanism is the formation of an inter- v)(
mediate complex compound, metal alcoholate with the polysiloxane, as a re-

sult of the donor-accepting bond of the metal atom with the oxygen atom of

the hydroxyl group with subsequent detachment of the alcohol. As a result

of the experimental facts, the authors claim that it is easy to explain

the difference in the nature of the gels obtained from polydimethylsiloxane,
aluminum butylate?and butylorthotitanium. The accepted assumptions on the

mechanism of the condensation reaction made it possible to use tetrnethoxy-
silane as the structuralizing agent in this reaction or other polyalkoxy-
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TITLE: A New Plasticizer for Low temperature Resistant Rubbers

PERIODICAL: Khimicheskaya promyshlennost’, 1960 Ne 6 pp 21-?77

TEXT: The presence of polar groups in the gtructure of obutadtene-styren?e
(CKH(SKN)) =nd polychloroprene rmbbers reduces the flexitility of the

polymer shains, and makes these polymers ugeless at _40°C Dituiyl

phthalate (DBP) and dibutyl sebacate (DBS) are most used for SKN rubtber

and nairite; these plasticizers are however, expenslve. and their :nitial
gubstances are difficult to procure The authors suggested a highly
efficient. cheaper plasticizer #hich can Dbe prepared from monocarboxylic ()(
fatty acids instead of frem dicarboxyliz acids The monocarboxylis acids

C mere produced by continuous cxi1datron of 11guid raraffins Tre

- %20 .
acids were allowed to react with diethylene glycol at 200-220 € for
4-% hours until no more reaction water #as released The yield in ester
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Resistant Rubbers
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ASSOCIATION: VNIIneftekhim (All-Uniun Sciernt:
Petroleum Chemistry) V K Tsyskovskiy,
NIIRP (Scientific Research Institute of the Rubber Industry

A. S Novikov, T. V Dorokhlna
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llew plasticizer for frost-
(H1RA 13:11)

no. 6:459-461 6 160,

1, Veesgyuznyy nauchno—iesledovatel'skiy {nstitut neftyanoy
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AUTHORS: Devirts, E. Ya., Kaplun, M. G., Nudel'man, 2. N., Novikov, A. S

TITLE: Chemical mastication of natural and butadiene-styrene rubbera

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 692, abotraot
6p560 (Tr. N.-i. in-ta rezin. prom-ati, sb. T, 1960, 3 - 16)

e chemioal plasticizers peptone 22 (1) and
rhenacite V (II) have been worked out and thase substances have been
synthesizad under laboratory conditions. 1, II and imported rhenacite

IV (I11) were tested a8 acceleorators for the mastiocation of natural
rubber and (W(-30» (sks-304). I, II and III are effective chemiocal
plaatioizgrs for mastication of natural rubber in the rubber mixer at

120 - 130°C. II and I1I accelerate mastication of natural rubber on
rollers at 70 - go’c. I, II end III do not affect the physico-mechanioal
properties, the resistance to heat ageing or the gwalling of rubbers. 11
ig an effective plastioizer for SKS-30A when %he rubber is being
procesaed in the rubber mixer and on rollara. [Abatraoter's note! J‘

Complete tranalation.]
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AUTHORS: Devirts, E. Ya., Novikov, A. S.
TITLE: The properties of soft butadienen
LuH-40 (SKN-40) which do not requ
PERIODICAL: Referativnyy zhurnal. Khimiya, no.
abstract 6P549 (Tr. F.-i. 1

1960, 17 - 24)

TEXT: The properties of a soft rubber o
hardness of 900-1300 g are compared with
#ith a Defoe hardness of 1500 - 3000 g.

much eater plasticity than those of II
acalegf Vulcaniged rubbers 1 are equal

phygico-meohanioal properties, in their

-15 C, in their brittle point,
resistance at 100°C and in their swellin
(3:1); they show & gomevhat higher speci
alao lower moduli (200%) .
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The properties of soft... B168/B101

atored under warehouse conditions for 9 months than are those of type II.
Yhen I is used meochanical mastication, with its heavy depands on labor
and power, is no longer necessary. In order to ensure that mixtures of
SXli-40 can be prepared in the rubber mixer, it ia necessary to produce I
with a Defoe hardness of 700 - 1000 g. [Abstraoter's nota: Coamplete
translation. ]
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AUTHORS Novikov, A. S.,,(_Kaluzhenina. K. F., Gilinskaya, K. Seo
—Kazakov, A. V
'
TITLEs The manufacture of heat-resistant rubbers based on

butadiene nitrile-rubb!r

! PERIODICALs Referativnyy zhurnal, Khiniya, nO. 14, 1962, 646, abstract
14P%32 (Tr. N.-i in-ta rezin. pron-sti, 8b. 1, 1960, 25-33)
TEXTs+ The influence of gtabilizers on the thermal oxidation ageing of
CKH (SKN) at 190°C was determined froo the magnitude of the induction
period of oxidation and from the character of atructural changes in the
oxidized rubber (due to the change in swelling and solubility of the
rubber when oxidized). The gtabilizers tested can be arranged in the
following order acoording to the magnitude of the induction periods )
dinaphthyl-p- phenylene diamine > Resamine C » diphenylol propane) mercapto
venzimidazole (1) and wfatty red C"> dimethylphenyl-p-creaol (11) and .
Neozone D (III)> nitroso-p-naphthol. Films containing I, I and III had \
the highest aolubility. The smallest degree of structuration is observed
iﬁ_ the presence of I and 1I. For heat-resistant rubbers it is preferable
Caxd 1/2 S
\
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AUTHORS: Devirts, E.Ya.: QOvikov, A.O. Cﬂ
— - \
TITLE: On the Application of Dark Indene-Coumarone Hesins {n Rubber Mixtare.

PERIODICAL: Kauchuk 1 Rezina, 1960, No. 9, pp 27 - 23 /

TEXT: A study was conducted for determining the possibllities of applying )(

Soviet-manufactured indene-coumarone resins in rucber mixtures. Jntil the presern”
time these resins were used only in the enamel and dye industry, in building \
materials etc. The quality of the Soviet resias are indexed in the MOTY (MPTU)
2261-49 standardsAb The authors list the varlcus raw materials uced in thelr oro- ™
duction, indicating the difference which these cause in tha color and softening
point of the resin. The indene-coumarcne resjns were tested for 1) softeners in
standard mixturfs based on butadiene-styrend”mbber CKC -30 (SKS-30), CKL - 30APH-15
SKS-30ARM-1 \(butadiene—styrene regulated oil-filled rubber), nalrite and buta-
diene-nitrile CKH-26 (SKN-26) rubber. 2) diluters (extenders) fgr the partial
replacement, of the SKS-30ARM-15 and SKN-26 rubbers and nairite ¥ Six sawmples of
the dark-colored resin were tested at softening pointé of 62 - 83°¢ In testing
the resir as a softener, and trying three methods for the resiu tntroduction. in
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On the Application of Dark Indene-Coumarone Resins {n Rubber Mixtures

pleces, sifted and melted, 1t was fonund tha* the nighes® ‘ear-reglstan e wis
achieved when the resin was introduced in the filtered form and the lowes® when
the resin was introduced in pieces. The softening rnarac*eris®ics of the resin
were compared to standard softeners. such ag rubrax ard AG (AB) resir  arnd

was seen that the indene-coumarone resin (dark rolor) ls aimos’ equiva,ert ‘o tne
other softeners. The dark indene-coumaron# resin with a softening "empera’ture

of 60 - 80°C 1s an effective softener for general rupber mixtures tase2 oo LLTa-
diene-styrene rubbers. 4 imparted fav~ratle tndustrial propertiey .o fne Non
-vulcanized mixtures and high adhecziveness, strength and tensiltty indlies '7 vl \
sulcanizates. In applying the Indena-:oumarobe resin the amount of sultur and
altax must be increased, whereby the optirmum results are achieved at an in-rease
in the sulfur content to 0.2 welght parts and to 0 2 weight parts of al*ax per
every 5 welght parts of resin Indena-coumarone resin in npairite hggad TIbDEr
mixtures compared with mixtures containing vaseline oll and polydlenes nas aimost
the same softening effect as vaseline o1l 1f applied in doses of T - 10 weight
parts and even more SO with 15 weight parts. [t surpasses vaseline oil In In:
creasing the adhesiveness. The vulcanizates 2¢ mixes conta’ning *ne indere- rouma
rone resin are equal to *hose containing vaseline 0.. in “heir nardness 1n1e4
Card 2/4
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On the Application of Dark Indene-Coumarone ikesins in Hubper MixTures

300% elongation modulus, thermal aging resistance at 10097  but have nigher rela-
tive and residual elongations and a tendency Lo ar elevated tear reststance Trew
are inferior to vaseline-oll mixtures {n their elast!:ity, brittieness point ana
frost-resistance. In testing the resin in SKN-2€-tased mixes and zomparing t.hem
with the action of dibutyiphthalate it was found that. when ipcreasing the sulfur d
content to 0.l weight parts to every 5 weight par+s of the resin, the latter has
about the same effect on the softening properties as diputylpnthalate. However. \
at larger doses of the resin than 5 - 1C welght partus tts softening effeact de-
creases. Vulcanizate mixtures containing 10 - 25 weigh* parts of the resin have

the same modulus at a 200% elongation, the same ‘empevature «tabili+y and heat

-aging resistance as mixtures containing the same amount. of dicutylphthala'e The
tear-resistance, hardness index, tenaclity, ralative and residual elongatlon are
higher and the elasticity and frost-resistance lower. The resin ran be used as

a diluter (extender) in mixtures of general use based on butadiene-styrene rubbers.
nairite and butadiene-nitrile rubbers in the dosage of 5 weight par®s, which en-
sures a saving on the amount of rubber consument. In replacing 5 - 10 weight

parts of SKS-30 ARM-15 rubber mixture with the resin the plasticity increases
somewhat. In replacing 10 weirht paris 0f the mix with the resin al!l! the proper-
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On the Application of Dark Indene-Coumarone Rasins in Ryphar Mix*ures

tims of the mixture are retained, exncept for a smal} drop 1n tenaciy The rna)
rite-based mixtures change tneir properties {n accardan-e with the amount of the
nairite replaced by the resin. SKN-26-based mix! 1res when repiaced by the recsin
show a slight increase in plasti-i+y Five watght par‘s replaced by -he rag:irn
hardly changes the properties at all, and 10 - !§ welght par*s -auses a Jrop i~
tenacity, in the modulus at 200% elcngation, elas*icity *he frost .resistarca
coefficient, brittleness point.. an in~rease tn rhe rela*ive and restdual elrnga
tion, aging and temperature-recitance ~o0nffictentg maintalning rthe :ame paraness
Index, tear-resistance and swelling. There are 7 tables and ~ flguras

ASSOCIATION: Nauchno—issledovatel'skiy tnstitu* restnovov promvsh,annaz-: {3c:en
tific-Research Instituta of the Rubher Irdustry)
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AUTHORS: Novikov, A.8., Nudel'man, 7.N.

TITLE: The Kinetics and Mechanism of the Catalytic Reaction Between Poly-
dimethylsiloxanes and Polyalkoxysilanes

PERIODICAL: Kauchuk i rezina, 1960, No.12, pp. 3-7

TEXT: In a previous work (Ref.l) the authors dealt with the catalytic
reaction of structuralizing of polycimethylsiloxane rubber with alkoxysilanes,
which takes place by condensation of the latter with the hydroxyl groups of
polydimethylsiloxane and separation of alcohol. In this acticle it is point-
ed out that the mechanism of the reaction has been only slightly investigated
and it is further suggested that the kinetics of the reaction be studied
during the period from its start until the moment of the spatial lattice
formation. Such an investigation was carried out by measuring the elasticity
growth of the benzene solution of the CKT (SKT) rubber after it had been
mixed with the catalyst and the atructuralizing agent in a spherical Hepler
vigcosimeter. It was shown that the elasticity growth was determined: only by
the growth of the molecule. Fig.l shows that the growth process of the
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The Kinetics and Mechanism of the Catalytic Reaction Between Polydimethylstl-
oxanes and Polyalkoxysilanes

elasticity for the system 15% solution of SKT in benzene-tetraethoxysilane-
catalyst (0.5 g) is not uniform. The shape of this curve is explained by
the many-stage type of reaction of structuralizing (Ref. 5). It is suggest-
ed that the initial part of the curve is determined by the first stage of the
reaction which consists in the formation of the intermediary complex compound
of one molecule of the catalyst with one molecul. of the hydroxyl group of the
polydimethylsiloxane and one molecule of oxygen of the tetraethoxysilane
molecule:

CH H H R OR

|3 3 } PR J

—-O-—-?i-—-O—— lSi— ++.8n...0 - ISi - (2)
VRN

CH§ CH) OR
This complex is then regrouped and a new siloxane bond is formed, a catalyst
molecule is separated off, probably in the form of a complex with the separa-
ted alcohol molecule:

Card 2/8
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The Kinetics and Mechanism of the Catalytic Reaction Between Polydimethylsil-
oxanes and Polyalkoxysilanes

CH CH OR R
P13 13

[ %
~-0-5i-0-2S8i-0-2351i-0+ Sn + ROH (3)
| ! } /
CcH cH OR
3 3
The latter stage of the reaction corresponds to the part of the curve paral-
lel to the abscissa axis. It is not the induction period, since the reaction
is taking place although not causing an increase in the molecular weight of
the system. Other confirmations of the interaction with initial formation
of a transfer complex were obtained from infrared spectra of the gysten
(Figs, 2,3). These graphs prove thet there is no induction period necessary N
in the formation of the complex in the given system. The second stage of the \/
reaction increases the molecular weight to twice the amount of polysiloxane: 8
CH OR R H CH
) ] | V 1 3
~-0-581-0-5i-0+5n+0-25i-20- — (7)
1 1 /\ |
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The Kinetics and Mechanism of the Catalytic Reaction Between Polydimethylsil-
oxanes and Polyalkoxysilanes

c
H3 9& CH5

~-» -0-81i-0-58i-0-2S8i-20 - (7 contin.)

CH5 OR CH5
The further acceleration of the viscosity increase is determined by the start-
ing branching of the molecule and also by the decrease of the low-molecular
products in the solution and by the increase in the probability of the ac-
tive collisions of large molecules leading to an immediate increase in the
molecular weight. It is concluded that the multi-stage nature of the struc-
turalizing reaction in the case of the saturated polarization of the oxXygen-
-silicon bond is connected with the thermodynamic impossibility of the for-
mation of a multi-charge silicon ion according to scheme (3). This con-
clusion led to the assumption that the reaction kinetics must change if a
polyalkoxy derivative of silicon is used as the structuralizing agent, in
one molecule of which the formation of several positive ions is assumed

Card 4/8
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“he Xinetics and Mechanism of the Catalytic Reaction Between Polydimethylsil-
oxanes and Polyalkoxysilanes

nossible, i.e., molecules where the donor-acceptor bond with one atom of

silicon would not significantly change the density of the electrons in the

other oxygen atoms. The reaction mechanisa of catalytic condensation of
polsd:imethylsiloxane with tetraethoxysilane and other polyalkoxysiloxanes is
confirmed on an example of the gelatination of a benzene solution of 3XT in

+he presence of a polyethoxysiloxane-iype structuralizing agent, where ///
n=25-10:

OR % 0R OR
RO - 81 - - 0-Si -, - 0-5i-0R (9) (Pig.5)
A 1 !
OR " OR 'n OR

There are 5 graphs and 5 Soviet references.

ASSOCIATION: Nauchno-igsledovaetel'skiy institut rezinovoy promyshlennosti
(Scientific Research Institute of the Rubber Industry)
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The Kinetics and Mechanism of the Catalytic Reaction Between Polydimethylsil-
oxanes and Polyalkoxysilanes

Fig. 1 Viscosity increase in a 15 <
solution of SKT in benzene with te-
traethoxysilane and catalysts: 1 -
dicaprinate of dibutyl tin, 2 - dis-
tearate of dibutyl tin.
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Fig.2 Infrared spectrum of polydi- Fig.3 Infrared spectrum of a poly-
methylsiloxane w#ith molecular dinethylsiloxane mixture with an /
ieight of about 4,000. 8% tetraethoxysilane and 2% di- .
caprinate of dibutyl tin ipmediate-
ly after preparation.
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Fig. 5 Viscosity increase inalS5% solution
in benzene with polyethoxysiloxane and
catalysts: 1- dicaprinate of dibutyl tin,
2- distearate of dibutyl tin.
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AUTHORS: Novikov, A.S:, TPolstukhina, F.S.
TITLE: Tge Effecékgzﬁgii ers on the Properties of Poly-
dimethylsiloxane!

196G, Vol XXII, Nr 1,PP 42-48(U3BSR)

PERIODICAL: Kolloidnyy zhurnal,
effect of silica filleps on the
structure and mechanical properties of po]ydimethyl—
ber miwtures an vulcanizates. The authors
serosil, ultrasil, micro-
so titaniumg dioxide.

ABSTRACT: This is a study of the

siloxane rub
used the following fillers;

sil, powdered silica gel, and al
The weak molecular interaction, which is characteristic

for polydimethylsiloxane, makes it a suitable object

for investigation, because it permits observation of
very inconsiderable changes in its mechanical properties.-
The interaction of polymer and Tiller was characterized
by elementary analysis of the quantity of bound rubdber
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Th> Effect of Fillers on the Properties of Polydimethylsiloxane

in the gel and by the number of effective chains of

the gel network. The effect of the arising structures
on the mechanical properties of the polymer—filler
pmixture was jpvestigated by measurement of the develop-
ment and fall of creep- Phe structure of the vulcani-
zates was determined from their swelling characteristics
and by the apparent equilibrium modulus of elasticity.
On preparing the mixture by mastication the gilica fil-
lers form stable chemical polymer—filler bonds. The
activity of the-investigated fillers decreases in the
order: aerosil, ultrasil, powdered silica gel, micro-
sil. 1t was further found that the chemical polymer-
filler bonds are not only preserved, but increase du-
ring the vulcanization procesS. The rheological curves
for filled mixtures deviate the more from the gtraight
lines which are characteristic for Newtonian liquids,
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The BEffect of Fillers on the Properties of Polydimethylsiloxane

the more rubber will be linked to the fillers. The
number of the forming polymer-filler bonds increases
linearly in dependence on the volume of the introduced
filler, The mechanical properties of the vulcanizates
are higher, the greater the capacity of the filler

for structuration. The authors mention a dynamometer
of the type Polyan’ ("dinamometer tipa Polyani"),
which was used for the measuring of stresses in vul-
canizates, There are 6 sets of graphs, 4 tables and

9 references, of which are English and 3 Soviet,

ASSOCIATION: Institut rezinovoy promyshlennosti, Moskva (Institute
of the Rubber Industry, Moscow)

SUBMITTED: December 2%, 1958
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AUTHORS: Shvetsov, Vol., Pisarenko, A.P., Shtarkh, B.V.,
Novikov, A.o.
—
TITLE: An Electron Microscopic Study of the Structures of

Reinforced Rubbers ©

PERIODICAL: Kolloidnyy zhurnal, 1960, Vol X£11, Nr 2, PP 233-236

(USSR)
he results of an electron mi-

croscopic study of thg structuration of silicate
and aluminate fillers in rubbers of the type SKN-18
and SKN-26. The silicate fillers were O

godium silicate and calcium chloride silicate, the
aluminate fillers - from the carbonates of sodium

and aluminum sulfate. The study, which was carried

out with an electron microscope of the type Bi-5
(magnification - 7500), showed in the rubber solutions

ABSTRACT: The authors report on t
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An Electron Microscopic Study of the Structures of Reinforced
Rubbers

the presence of sol and gel rubber fractions and of
loose coagulation structures of the fillers (see
electron microscopic photographs on insert). The
dispersity of the elementary particles of aluminate
fillers is more pronounced than the dispersity of
silicate fillers; the visibility of the particles

is near the limit of the resolving capacity of the
electron microscope, On the whole it could be shown V(
that high dispersity, low aggregation tendencies

and the ability to form loose network and chain co-
agulation structures on the part of the fillers are
highly important factors in the reinforcement of
rubbers. The authors mention B. Dogadkin and colla-
borators [ Ref. 27, who showed that the main re-
inforcing action of hydrocarbon blacks consists in
the formation of chain and network structures in the
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An Electron Microscopic Study of the Structures of Reinforced

Rubbers

rubber mixtures. A.P., Pisarenko and collaborators

[ Ref 57 (in agreement with P.A. Rebinder and his
achool) showed that the participation of surface-
-active substances (nddittves) in the formation of A
mineral fillers determines basic characteristics of
the fillers, as high dispersity and the ability to
form chain and network structures, The authors® in-
vestigation was carried out on the lines of the re-
sults obtained by these scientists. There are S
electron microscopic photographs on a centerfold and
9 Soviet references.

ASSOCIATION: Nauchno-issledovatel®skiy institut plenochnykh ma-
terialov i iskusstvennoy kozhi, Nauchno-issledo-
vatel 'skiy institut rezinovoy promyshlennosti;
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Moskva (Scientific Research Institute of Film Ma-
terials and Synthetic Leather, Scientific Research
Tnstitute of the Rubber Industry; Moscow)

SUBMITTED: February 7, 1959
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AUTHORS: Shvetgov, V. &, Pianr-nko, & Py wnd E(vaﬂ;ZL Ao 3.
TITLE: Problem of Investigatine the Bond Craracter it B SysteT

Rubber - Filier

PERIODICAL: Kolloidnyy zhurnal, 1965, Yol. 22, No. 6. b W7l
TEAT: The outhors applied the method devised by B. Dogadkin und

co-workers (Refs. 1 and 2) to study the dispersion of caleium silicate
an aluminum hydroxide 1in rubber mixtures and in wvulcanized racorr The

present paper reports the regults mith respect te aiuminun nydroxsde Ihe

partial or complete sxtrection of alumliua wyircxide freo <y & rubter by
boiling in weak NaOH solutions ¥us shown to te pcssible Tr. shornect <}\

extraction time (2 hours) was found tO correspond Yo the cptimanm filiang
of 60 parts Dy weight. In this cas® & naxipum devsiopment of ztracture
occurs with a markedly pronounced continuous phase ¢f the filier, whooh
facilitates the penetration of *the solvent into the rutver With poor
fi1ling, the chain structure of the filler is las? pronoanced, ani
extraction is more time-consuming. This rule also holds for lasticazaed
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problem of Investigating the Bond Character 5/069/60/022/006,Lv,f
ir. the System Rubber - Filler 8073 ,/BOEE

rubbers (binary gystem rubber - fiiier) The extraction in Lhls C&5€,
nowever, proceeds more slowly than in rubbers that hed nct bheul Il
which 1s due to a denser structure and a higher nambel of rubber - f1..er
bonds. On incorporation of aluminun hLydroxide during the rc.ling less
compact rubbers were obtained than on incorporation of the filler into
latex. The filler incorporated during rclling #as f-und not to form chaltb
structures. The guthors further studied the effect of stwarin as o 21Cp€T-
sion medium on thu proper-ies of the resultant rubber The wxtrocticn of
aluminum hydroxide was found tc be accelerated by the introdetteon o f
stearin. In vulcanized rubbers the zluminun nydroxide extracti Il Larss
place in the same vway 8s 1L nor-vulcanized gjstems. The somparatively
easy extraction of aluminum hydroxide from rabber mixtures =n” canlle.
rubber indicates that prevalently physica- tonds, presamably of toe
adsorption type, are formed between the individusl fil.er ani the nitrii=
rubber. Stable chemical bonds are e1ther nct form=d at 41y or on.y tooa
1ow extent. After incorpcration of aluminum kydroxiis IniZ tre Lebte’
state and after gubsequent extraction cf tnis £11.27 whe rublbars siscicss
properties shich differ from the original ones. The mixtures sk+sined T
the basis of extracted ( KH-25 (SKil-26) rubder ga7® such harier vi.caniiel
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otrnsr:hthdnAmlxtures of SKN-.4 rute.p -
] 29I the former cuge oo g el ol
in the latf,@r case 31 kg.’cmé‘ p ‘yi: Kb, CnL ¢ \I‘CA:'A?:V»;
were dried g+ 0 SV TR labave bolanaty ay foam
obtainey ot 12;)‘ C. The hagher stpungrs g e, '{‘~-1'O/a o
StTUCtuze Lo rr.uer Whose fillep had ’e-ﬁ e#gy ': }ALLZUJ et
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the formation ¢ Orvl under the action of l:.lumlru-.. N ugpest ,
heat t of direct bonds betw en th Flruz “ydroxide, hge
re “lReen the 10l me .1 s -
9 reforeatment of the systen rubber - ff!‘LL JoET mcletulag
srtences: 5 Soviet, ; German, ' pg foeer ' L
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